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TIB (D 1), (D 2) *3<fctf (D 3) ^5^7X2 <fc 0 , ® 

(Dl) -f>^4f9— tfitfc^ 

(D2) < >T^7-iflfi?^lOTt5^§^tDN A 
(D 3) -f >^9— tf*W >r^^y 3 >£««ttttt a «IKOBIK1R««a: 
tDNA 
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m m m 
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(1) n*DN A#A&fl*tf>fUffi 



WO 00/75342 PCT/JPOO/02785 

fl: Stress. ^0J;-5{cbT^JBa^i^^A^nfeDNA^ji^yy a 

t3»A$n^irifc*t:iffljia©«jfijflST*tonx^#,'^titttt8^uTLS'5. 

* ©fc * * K £££ $ -fr «fc 5 £ "T S & K D N A A £ ?t 5 i&S/^T 

Afcjf A^nfcDNAtt. i&±iBJS©itJ6ic,fc o^arrs^teii 
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mx (transgenic ; TG) «j^£*t£T£fcJ6 \z\f$L±ts.ft^ifiit^^> £ ^ o X 
^&$B£#*a&£ (Love, J., et al., Biotechnology, 12, 60-63, 1994) ffi, U 

mm^£&ntz\ij-izn*mfcT&temt£n&z\£dm'&ztiz> 0 Lfrvtaw 

S It $ nt ^ ft: ^ £ <h £ ft: RlfF £ ft: ^ T^ffl HMoTl^iU. 

IS&£EfcU in vitroTiie^#A£fT^ y 7 A Kl^ite^Jf AStlfclffl 

KSLfc5Paiiiatc^*iL, ^©«fflji&*«io^»cMb^fiFs^«k"5t'rs 

fc©T3&§. L^Lft:d*e», ^n?-kal,->3 >£m>T<&SMfl&£l;: 
lit^i^MT^D, ^n->Kj#i0ffi&f3«ll±ft:gffl£g-r3<h 

-3- 



WO 00/75342 PCT/JP00/02785 

<t^m±mmm^<DmiR^<Dmx^'^mr$>^t(Dmn^$>^^. (Hong, y.h. , 

et al.. Transgenic Res., 7, 247-252, 1 998) . iI3t©y ^ X 5 ^ — 

Lfzm&(Dfrm^<DKmm.fcT(Dfcm*mmLT^%m&(Vick, L., et al., 
Proc.R.Soc.Lond.B.Biol.Sci., 251, 179-182, 1993) ^©^f^ldUf 

m^x^tztf. TGmffitzm<DMxfem&iz<bm^t>nT^z> 0 mz.it* tg? 

ab o m & £ *> # a n 3 . 

TG^vx<Dftitii$m\zmiL2ntz&ffir&z>tn7LZ>o isfrLfr&z* tg 
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f&<Dm&fa\z9Vmmte¥Oftm&M.ZtlZ £<Dm&&&2> (Ogawa S., et al., 
J. Reproduction and Developement, 41, 379-382, 1995)„ LfrL. ^©J;5I:L 

5=- > £ l T^fSft £ 7c «p#^b u fc^M^ & ^ izmmm'M * mm>T z> ^ -r 

St^nSJHBiatt^fejBEttfctw* «tefc£©ffiS#fc«&£*lTlr>S (Ulmer, J.B. 
et al., Science, 259, 1745-1749. 1993) 0 L^L&^65!ffi£T<D£ Cl^, 

t isTMmftiz&r>&&nf-i)NAfimMm<Do%izm£znTL&o z\t&% 

^^^tftftSn-TViS. JMfctfJtCte. x-fX©lgB r ^;^t^5H I V©env/ 
revite^Sffl^^^fc^S^^^^tbT^ViSCi^ftf^nT^S^ (I 
rwin, M. J. , et al., J.Virol., 68, 5036-5044, 1994), V V u £>f JlX &^\t7 $ 

— tvxm^^iz{z^<^h<Dmm^^^o(z\(Dmm^iz^^TitTmizx^. 

temmtzMfc z i L <DXfe&z>wz^\z£ <o ?i§i;$n5i^§o l/i^o 
t, xm^^^t^Ltzm.B^^moiE^um^^mxr^z.tiz^K). m 
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± — if (A D A) X.mmz£>rt2> mfc^feflW O lZf$.#3&\ $> Z> o 

mmfcTO 7 > ^"t > * R N A £ Sg^i" § itfc^ £ # AT & & £ b £ ffl 7L <k 

-f h#-f >Mfc^£&^fi^M^M^~*Ab£:D. Jg^Sa^^gffi^liS^ 
^JS*^# (MHO §f|£jt£^£#ALfc0 bT1t£<Z>fc««fiE£ffi#T«& 
TOJbJ;? *>C!)j&*&5. gt«SiJ»ttflte j F : Sr#AbT#«»ilBII!a^ 

(Intracellular Immunization) £V>5«&a*ffi¥fe^£*lffl^**ii#£*lTV> 
& (Baltimore, D. , Nature, 335, 395-396, 1988) o 

(2) V h n^<;l^X^^-^l3j;£DNAjf A#i£ 
? J AK^DNA^rJf A^tSJSt LTtt, *3feD N A t&Slifttite^ 

A^***ffifeTfiV^«)tCl&*3l8lia*IS&nfc^»"Cb*^©^ffiS: 

TG»l*f^mtftt«rttwitSDNA&aATS^^<fc<fflt^n, £ 
<0^i£tckn«Srtl*ie^*O^*DNA^ASfc«)t^3l5DNA^yy AtZ 
JfASnSB6*tt*5Vi. L^L&7^£, iKD^&te^-f ^ DT~ tfa. 1/ — 

i£M©^VAtlfl©DNAlH^JS:}fA$-a:l>^tLT{l, §1 
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vZfmm.^m%, 3' *» , JA^fe , 9^7t>yt-RNA (mRNA) HI 

5/3 >n>yi^y ^77. (pre-integration complex) 7^ifHJ3&Rl*lf:HlAT3 0 ^CD 

it-*iDNA^^^tl§. ^COffiffZ, ^-fJ^RNAtl^^oitfi^i 
DMbg2?iJ (long terminal repeat: LTR) fim^WtlZMl&Z tl-So ZlOit^ 

AKM^&^nS (7 hV >ite^<£>#^£$>#. f§4JK, Watson, J. 

D. , Hopkins, N, H. , Roberts, J.W. , Steitz, J. A., Weiner, A.M., : 
tamil— , fWft^. HiltSS— fiB, tfc^tth y/\°>, 1 9 8 8). L^l, i± 

NAT*S§i:©i^t)fe§ (Brown, P.O., et al., Proc.Natl. Acad. Scl. USA. , 
86, 2525-2529, 1989. ) . Z. ZL Trf£ffl SfgHTTS-f >J-ify — fcfte, JBSfe&^'T ^ 

©M#a**S'& b TzMT*tz $ nx -5 © e> n-s . 

?M$nfcML TROig|gai5-e^^S tO«S^*5 (Panganiban, A. T. and T 
emin, H.M., Cell, 36, 673-679, 1984. ) . IT, <>^^--t?Otilf&@B?'JfI 
Pi^lg^ci: bTte, Panganiban, A. T. and Temin, H.M. (Nature, 306, 155-1 
60, 1983)^Duyk, G. 6» (J.Virol., 56, 589-599, 1985) (Db<Dtf$>Z> 0 

ilSORNA#U^7-l?il*^D , ?<^70LTR|'3©rD ; E-^-$gaL 
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WO 00/75342 PCT/JP00/02785 

£ L & V^^fc: ^ # ^ - £ & £ . 

(^\;i//i-*fflfiS) sttf^L/ffl^s. ^©fc&*g^^Tte&5^\ ^wi— ibis 

m<Dttmffi.&7L&&Z. 0 % igmt£^£i$o£^t£^-Ol'X (replicant compet 
ent retrovirus:RCR) #£i;s*i:llftj&*&*. 31 ©<fc "5 &#-f )V7. \Z <fc 0 it 
)V\ZTMW) >/tK^fF6^bfctOffi^fe*S (Donahue, R. E. , et al., J. Ex 
p. Med., 176, 1125-1135, 1992) 0 

LTH^lWlc 69 T tt & 5 # , Tffl K: iST J: 5 & K Jg j£ fc * S . 

( i ) njiffiw^ )ix&nz>z\ht)mis^z\ttfm\f e>n&„ o 5 ~ 1 o 

'colony forming unit (ciu) /mlM&OJjiSSW )VX £ 

-5 *.)l>i>J&^& £ £ «fc & ^7 -f Jl/XtfOlilit, It^lffllia© l^-fey ^ - 
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(iii) &j]fc-7n*:-?— /vfzffi.m?L&&ftitix*ztz\,^ ttmtfzn 
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i mfc^m a ^ ^ ^ - <Dit& 













• H£&Bfl& (Differ icJf AM^^^ 

■ mmw.WLz.\zj:z>mm& t 5-f )\sx<d 

<3, c 




• in vivoTM&^f- ^A^pJiET 
•5. 








-.m&mv'i )V7>\z%>*> fm&amts. 

• 4.5k b«±©jte^J*A#«T*fc 
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(Shoj i-Tanaka, A., et al., Biochem. Biophys. Res. Commun. , 203, 
1756-1764, 1994) 0 £<D$g^Xte, ^:BMTf6^$-&fc^^ejllL*l'X;i/XO>r 

/w r/u ^f-va >^{^ct oyy Aizmx^nrcf^x^ kdnaopbss? 

Si^tii (Protein, Nucleic acid and Enzyme) , 40, 2265-2273, 1 995) 0 

x, ^*DNA*^!ft^Ji^^^^-o»Sl**«ax*a^^:. ^^-o** 
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frvuw . % \zmftt z>&ot£^5> &mm-?z> m & m m b tz a 

Ttefr^ *^B^«, TIE (Dl), (D2) fecfctf (D3) W-5^7X$ 
(Dl) < >^^7— ifjte^ 

(D2) -f >^^ — t?ite^*»S«!l»-rs««c*^:-rDNA 
(D 3 ) -f >5^7— tfj&W >f^-ya >Kte£tt&T*l»©BfflMg«t£fc 
TDNA, T&£ 0 fc*5, 3js:WiW*Ttt, d£)^^-£ (D 1 ) ~ (D3) * 

T8B (Dl), (D2), (D3) *3<t^ (D4) ^ft^^ 

(Dl) <>^^7— tite^ 

(d 2) -r >7-if?— vm.fc z F&5£mmm-Tz>mm&te-?r>N a 

(D 3) >^^7— t?*W >^^U—>3 >jRfc&ttf«T5l&©Kifc««£te 
TDNA 

(D4) 1g£«IB&©$V tt^ttlODNA, T*S. * 

0J*ffl«Tte> Z(D^>7$-& (Dl) ~ (D4) SWt5^7^5H^^^-t 
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#f£HJte* MIS (D3) CDNA*». l^OLTRtffiOLTRt^I 

ctl>' (D3) 0DNA^il22O©LTR*^&Si«ft©DNATftS, 88 IE 

*IS9ifc£, (D 1) ~ (D4) Stt5^7X5 F^^-£ F U©5P* 
©JEtw^AbTESfllfiJc-rsamiS^y^ AC (D4) ODNA^AI, 
£*?ffc£l3:T (D4) ©DNA^jfA^nfeift^#5, ^*DNAd«J#ASn 

(D 1) ~ (D4) Stt5/775 F^^-£, h U ©3B 

(D4) (DDNA^^WilttO^VAHlfAb. SiDNA^jfA^n 
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^ ?<J <Z> iffllfe (I D N A #if A $ ft& m # 5 S S*3£@2 S fct A Xiffil $ -fr s 

*^bj«, fEthwmmm<D3-x<Dmg:ftiz (dd ~ (D4) ^w-r 

^S^^S2*fc«AXS»^-fr^^ci:^#Mci:-r^>iteT#A*j#>cDf^tll^ffiT 
2M89Itt, (Dl) ~ (D4) m§777$F^^^-mi. (D 

IsT&Q^&f^x* K^^^-^?t^^J^^#ALT?t3E*fflJ3gC!)-7-VA^(D 
4) ©DNA£#AU m^^T (D4) ©DNA^3- KtS^W^I 

*S£ (Dl) ~ (D4) ^ft^y^^ShX^^-^n (D4) (D 

0, ^^^^^5 H^^^-«rh>J©E^^ALTE*«lrit-rSlffliaoyyAtC 
SgDNA^JfAL, ^KDNA*«ifA$nfch'J*^Hib, SgDNA» 

*f|HJte, (Dl) ~ (D4) ^tt§y7X$H^^^-^ft§ (D 

^7^5 K^*-£ h U ®5pifi©Ktc:aALTJES*|j«-rs«lliia©y/ A 
l:3SDNASjfAL. i£lS£P£#'fb<*-frT, ^«t«^J©«IiatcaKDNA7&«Jf 
ASftfc 1 MlOh U £f£ffiU 

^KHftf^BOh'J&e^^ESfcttAISSf^-frTfftH^tlSSRDNA^o 
S&^ESfcttAXSflfbTf^aJSnsaKDNAiCOViT^^ESfcfi^xo 
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^fc, (di) ~ (D4) swn^x^ K^^-ms (D 

ViT^-T-ofcjtfc^Aft'fcT&S H U . sSc^te£ ^K^D&itfc^AM 

^e^ESfcttAisfliUTfpai^nssKDNAt^^T^^sfctt^^D 

fritted* A1&&T&S MJ, sKtittfflE^xDTijte^AKi^Sfcfi*^^ 
itfe^A»i#l^^bT^tB$n^^ ; e^fc^'\-r P&flte^#A»4&© h u 

rise^cDjfAj tit. mm<D? s A>iz&&¥&m.&&txz. t&Mvk-t*. rctz 

U Tjfe^#A (h7>Xyi^>>^7 : transgenic : TG) £U5 

^©^^^~j^iwiiartic#A$nstji«o^^^-t^^srt^t»fT 

U tl*Ii:iJ^T>f>T^7-t*ICTg?$nTmRNA^$n, mR 
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L J: 3 £ T *£j£<0 D N A *1g^«Jgoy / A Cif AT^^^Tr £ 5 fe © t 

^ — if « ^ -f v j a t i \zmm l t ^ 3 t mm. 2 n^> . 

$ n ^aiB^J £ Bft b tfc D N A £ yV A Jf A $ -fr 5 R & ± C $ 
^SK^-fei^KlEftfl:, (2) TGSMfcfc<ktf^0>feW;£fcfc«?. (3) 

(i) ^iwA^-^itfifgift 

(D 1) -f >5^7~ tfit^. 

(D 2) -f >x^^--tiite^^^^^l^'r^M^^^-rDNA, 

(D 3 ) -f t£j&W >5"^l/-'>3 >EJfc£ttiiT 5 
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TDN A, 

(Dl) ~ (D3) iia^^^^fflV^T. ftfODNA^ 

^M^T*^, ^n^ft^Ml^ATSCl^tCcfcoT, j?rII©DNA£?g£ 

(Dl) >^^ — t?il^> 

(D2) y^rif?— \fm.fc z ?-&5£ : mfflm-?z>mm&teTDNA. 

(D 3) -f >t^^— tfftW >t^^I/ — ">3 >R^&tt«IT£B£<0KSK^4i££& 
tDNA, 

(D4) iiMO^VACJfAbi^tt^ffitODNA, 
Sft^y^^a K ^ ^ if &T 3 

#fgB8<£>^^~te, y^T^FK, itufE (Dl). (D2) (D3) (D 

DNA^m^tS^tlZ^ Qftm-CZ&o (Dl) (D2) *3j;tf (D3) 

£T (Dl) KO^TSiWTS. -Ot^^— —^{3, WuVOVT, 

e^P, Tfcfc'fe'f >t-^7 — FT£DNA(DlB?iJ£ bTta, #J*_te:. l"N 

ucleic Acids Res., 18, 4022, 1990. j, TVirology, 137, 358-370, 1984. J, l~c 
ell, 32, 853-869, 1983. J & ^TBJ 6 C £nT& 0 . ^BMCD^Z 

>^^7— ifjt-g^tt, ^©DNAPE^J^CLT^^^T-Si^ 
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^L, PCR (Polymerase chain reaction) & E (D^fe\z& <0 WrfzlzA^TZ Z 

th*SffiT~& o> z\(D^o\zw y i%r^ >^tf?—ifm.fc s T-hm^z>z: £&t~% 

So 

01 IVT.IgL^n-eteS 6kt32k ft )V h ><Df? £ iT^ftl"!) Z.£fr 

3 6 kyjl/h>©^>/^[j;3 2 k^ H >©37 >A°^ CDiiijig#:T& 3 <hJt 

ai$nT^s. -r >^^^--tf^«3 6 kyji h >t 3 2 k^s>©^f: 

*5<»:$R£#&;*ttTH£ (Terry, R. , et al., J.Virol., 62, 2358-2365, 19 
88). LfciJbt, >-xy^-ifjt^5^<hbT«, t^50^>/^&3-Ht 

(D2) {30ViTI^^-r^)o = K^^^-«, 

»IBfilttl««*35:-rDNA§W-r*. fEssflirrsmatcfct^n^--^-, x> 

««Hiatc:«fSfi<J»c:«asSl3:SeW"rtt. #I;U^ jBJteiEfitJiC (cartinoembryonic 
antigen) -^c-erb B2, B3^^^«B4 <D7° D^E — ^— § Z. tifi 

^t- (D3) iz-D^xmwrzo *5£w<D-7?x=i f^^-&, -r>^>/^ 
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&£^t^*£(D 8^gigJ£tf>@5?iJ£7^y^ > h (a t t)MP\£^? Z\ ttf& 
37^\ CKD^^/cCT^ > hgS^Ji: lt«, 0H*.fcf» RSV (Proc. Nat 1 . Ac 

ad. Sci. USA. , 78, 4299-4303, 1981), Murine leukemia virus (Cell, 63, 87- 
95, 1990), Rous associated virus 2 (J.Virol., 56, 589-599), Spleen necr 
osis virus (Cell, 36, 673-679, 1984) -^Avian reticuloendothel iosis virus 
(Cell, 36, 673-679, 1 984) Tfg^ 2 ttT ^ £ r C A T T A A T G J , H I V ( J. 
Virol., 68, 3558-3569, 1994) xm^ZtlX^Z TCAGTACTGj, &Z>^ 
teVisna virus (J.Virol., 68, 3558-3569, 1994) T$g^£nTt^3 TCAGC 

actgj fcii-bmtf znz> 0 

LTR (long terminal repeat) te, V h O ^-f )VX(D^7^ )V7, D N AcDMjS 
Tfi1®bTV^S^^Smi5^J^- <hT&0, MS, U 3 -R-U 5@B?'J^£ 

2 0©LTR©^(DI^M TU5-U3J, l~U 3 — U 5 J £ L /i £ # K 

M-r&;i£^-tr#£o -r&fr-^, y^sf^-ummmmz. mxix. ltr 

■&Z>Z\ttfX*^Z> 0 Lfc^oT, (D3) ODNAtltH 2^0LTR^ 
Z-&fzh(D$:m^Z> Z\£rfx*£Z>. frfzU. 2O0LTROiiWiittlig 
<=>T, m$&ffli*L&7Zte7& y^* > hE^J^Mt^DNA^. ^^^(DSu 

> hiB?'J<£>J13B^te, >^^-if*fe^LTR£>Ei35fe&<i:Kci: 01^$. 

-19- 



WO 00^75342 PCT/JPOO/02785 

UZ>mi&~e (Panganiban, A. T. and Temin, H. M. , Nature, 306, 
155-160, 1983: Duyk, G. , et al., J.Virol., 56, 589-599, 1 985) „ 
Lfc^oT, #fSBJ<£>^^— }t. (D3) ODNAtLT, Mz.t£* 

(a) I^Lf^^OLTR^b/^-SDNA, &fzlt. 

(b) L TRI 2 0jgJgLfc<»:#tC*^c$tlSDNA©— SB#*#c, S^feb< 
«#SO$nfeDNAT*oT» *^>T >5 t ^7— tf^aH««*^tTDNA, 
Sffl^IiAiTtS. (b) t~:fctt& l"LTR£ 2^SjSLfci:#»C*dt$ns 
DNAO-gK^^, HtfefcL< fitting tlfcDNAj tctt, L T R<D — p£;fr £■ 

LTRODNA^JH fllAfcT. rcell. 32, 853-869, 1983j, TGenebankj © 
Taccession No. AF1 10968, Y07725J $>Z>\,^fem TX94150J ISHMS^tStlT* 

Rfc» mZ-\S* un^C^ODNAE^J^ttttTy^'fT-^iiL, P 

■f- ^ 7 — -rf it ^ £ ^ ^ mu p -r ^ £ & -r d n a * m x rz ^ ^ ^ - <t r s z. t 

t- ^ ^ - if itfc^ <D±»?t K y n - ^ - £ ©58=Efffl»«« * S'JitIS: -5 d 

frUT^77$H0 (D3) ^ F / A 
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mATztmfeznz't)^ < y^^^-^zmwtf^^-r^tim^^-x^t^M 

At LTte, Nath, S. T. and Nayak, D.P. (Mol. Cel l.Biol. , 10, 

4139-4145, 1990: 1 4 «©E?»J#!E*fc£ tilt — S) ^Kalderon, D. & 

<Z>#^fC&£S V4 0 \&TgeTfaEL(D&&ft : s>f±)V (Cell, 39, 499-509, 198 
4) ^lC*^TWSaWC3ftT^Sfc©*m>5££j&*"C#, ^OH^ICjftCT. 

>3^<jl/Xffi^ (Oncovirinae) CJSTS'X J^, $ h \Ztff £ L < \$7 tf T > 
U -l — n — i^X — ^f)V3.— T *J-1 )17* (Avian luekosis-sarcoma virus) £01/ 
-yillTS^^J^. 4ttC^Sb< ^^^T.^lJg^-r^X (Rous sarcoma viru 

^CK (D4) l:^^T^t§o (D4) 1i^«Bia©yyAClf Ali^t 
t§ttt©DNAT^D, #5fc^0>^** — &^Tm^<B1&£lfflll&0>$V Aid 
m ALct-5 tWiW.-?Z> £ :5©DNAT^5. (D4) ©DNAIitt3ST*5*J, 
£©J;5ftDNAfcme>a»©«f££#LT;fctK ^<Z>$S6g<Z>§ggE£g8#L 

CHfeSDNAitt, ^JA^yD^-^-, X>/\>-iJ— . ^-5?-^-. U 
#V-A^WLCR (locus control region) fti'^StlS. (D4) 
©DNAIC11 (D4) ©DNA^ 7 X5 KCI&^&Snfcjfc, (D4) CD 

d n a ^m^mmoy ; k \z w a s nfca> & t* £»mb u < r 5 &«& k > ^ t> 

^n?> (Dlh (D2), (D3). (D4) fti'ODNAH i&ll&BMg. U #- 
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^T^%\z±miz$Lm-? zfctbizit. mwftT*<Dmm\z>&mt£mmfflte*&ft'D 

7'7X5F^^^^-itn^H. &5£W<D^??-\zU, ±$ZUftlz 

Ti^TJBff^SifL^^^ilj^fTo^t), PCR, +J-+F WW "7* U y-T if- i> a >, 

-> - # x > -> y t/u e £ aa^fc-e & E<D~i&mti:^mz =t r, ff e> z\ t wt- # 

±mm. mm±E(om±m, mmwcoigmmm, ^^\z\t.m^m^W(Dm 
muE^m^mm(DM^tr^y)m^om^mmzm'X^nrz^mm<D^^ 
^zz-nn-i >T??-i£mfci L m<Dm$\z£K)®m£<m3iMm<n5 i y &iz 
m a£*i£^ul *mx(D^? ? - \z £ v mn&t&z nrzBn&&fc%nz> z t 

z\<D&?tzmn&mfo<D&K) mw&oumm^mmt u> zxTizmw-r&tz. 

z>— i£%ffi^MMfaT~'£n&TZ>Z\ t^X'^, < y^tf^—V. 5> - t.\Vft\\z 

m>A-?z>&oUMft&mist£^o mz^ yj-tf^—e zmmzmummizmx-r 
< yT?7-^E^o?y^?w&mmi>T&<i&wft&$iC, l 
^fch7>z7i^y 3 yt£&z>tzzfizmm-( yftf5—t:&mm?z>>&mtf& 
&o l^u ?y/*?M<DmmizmmmMT*$>2>M&&&<. -mz, $yn 
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Hfiff izM "J^Tjf A £ n z> mjpi^$> Z> o 

(2) TG»J#I («e^#AHj#J) ^^^©f^m^^^ 
(i) TG»4^*5cktPe<7)f£ai#i£ 

<DfflmiZffiA^ZZ\£T**¥£W(D^2? — lZ^&mfr&&T~&^frn$kDNA 
2>Z\ttfX£Z> a 

mm^(Dmx\t. -f^T.^^^^^-iz-D^xomn^m^m^x 

^^-te, MfE (Dl) ~ (D4) £Wr&^^-£ffl^£o (D4) CDD 
NAit TGil3^:ffi*iit)^ttT^§DNAT^0, T GKj^Of^tBtf) 

X&K). iin^Og^tZiSUfcDNA^A^-rn^, MiH (Dl) ~ (D3) e 
WT£^^ — A;"?, (D1)~(D4) £rWr£^^ — £f£g»-f 5 £ 

£at> t Gmmm<D^FiiiyjBi(DM : wm^mmm\z'D^xmm'r^o 

ffl^T h 'J ©TGft^^fPait^^SC^^T^tS. (Dl) ~ (D4) £W 
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AfCffiffB (D4) <JDDNA£J?AU d £i*T (D4) ©DNA^'jf 

A£ftfcffl#: (^JfcDNAT^jf XZtltz h U) II £#^#3,, 

(Dl) ~ (D4) $tt§y7X5K^^^-) £f£§SL, zm&hUcoKtC 
#fgl3II<Bft*DNAjfr*if ASilfc h U ©feffl^&TfcJJP't'^EK'^ * — 

te. !^5P^^ittM^^^^itfiti^-t:0^p B ^tu^{c^^, iiu¥BtJ$cz> r#j 
JWE.K SH^Pf 83 r&flJEj iVi-5„ #fgiB©fl.#DNAa*#A3n& h 

I^^(0^fet3j; Off o fclAfc*, y77^Ri/^-$4Mi: 

9P«<D— SBSr^J^LT^SPBJtT^^fc^P^O^aiEC, d ^ - §^tfjg 
ifc&tf^;*^ fc! 7U-ft££^T&A-r<5fc:£LTfT "5 ^t^TfS.Sfc, 

^X^-V if 7 U-TiCaAt^itfcTt, d 
C#ATS::£;&*T#5. «I»IE»waA"rS3:i:3&*»*b^^t«±IHbfedt» 
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((D4) (DDNA) ffiV UOfl^^ieSSoy/AtCM^jA^n^^iiC^^o ^ 

£&ai-r ? c <t k j: o m-t %>z\t # § . 

ASnfcfittfcfleaillS*^^?.) El:aALfc«^, £?»^J**^£#& 
%m (germinal crescent) (0B&$H3*A^S££&£t>nJflE"e&5. 

g&XE£fcttAlStt3-frS 31 £ t<fc 0 > JUi^ite^AWttSrfPtll-rs £ 
£rtt-?#3o T&fr^ ^*DNA*«if AStlfeffl^O^-fe^e^Jt^^J^^^ 

t\ jftsone^AftttSfprn-rsct^Tfr*. 
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©-7jCi^3lDNA^A$tlTHI>ATOOTGftftT*$5. $ £ IZ, fc2> 

mm&fc&r z>ijm<nm2 (Dnni&M*. m i osiMi^^&s^^icia 

B^-T^c i2<Oilflt(l itufB (Dl) ~ (D4) tt§y7X$K^^ 

(D4) ©DNAS^^M5IM©^VAt:»AL, SiDN 
A*<i?A3*l&J&l!(£fll*HIIi&&, S>J©fi#©lp*©8JJ«EK:aAUTM§«E£* 

wistzmzm'fzttemMfs.z.tiz&z. 

i&m&Mfflm&&A$ntzmfrzmitvtzmfc<Dtefr\ziz, ^.m^m**?** 
tJtis, n^DNA^jf x^nrz^m^m^^ commit , mftvumztit-o 
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ffi&mT*it, #t h&mm%}<D*x<DffiMPuz. mtz (dd ~ (D4) £#-r 

So 

^mcD^-rtazm-r^wimiz^mm^m^mmx^, ^vm^i* 
miz\z. t^x, Vis, -v*. tiy^, y^^^^wig^^cDiUT^tf e>ns>o 

mmrno t z\ zT*mwLfz(D tmm<D^p ? -z^tfrnrnzmmL . z\<D®m& 

(spermatogenic cell) \Z^X^tl. $ IClt^ JBj£»M&0>$V AlC}? A£n£. 
^©J:^HlTMDNA^Vil:}f A£*lfc«^^M^'bit*«, #fbb 

fit m ^ * ^ - £ ft A $ tl * X £ * X £ Jg IB $ it S £ £ £ D # £ tl & 2 Hfc ft 
S(D^^«^\^njte^#A»J#lt^oTUSt)©^#^EL, P CRtz£&m^ 

fcJEiSiat^jie^OfgSl^m&nSiKDaft^feS (Ogawa S., et al., J. 
Reprod.Dev., 41, 379-382, 1995), Lj&*U £ O \Z LT#A L^^^jf^^ 

^^Lxi^mzB,t)D .rnrnizr G^^xm^^n^^\zit^x^t^ B 
mn^t^ta. ^n«, tiger, -r^TOPfisiatjcfflBiisi^tt 
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(ii) ^m^m(D^.m 

<5 o 

"T&fr^ (Dl) ~ (D3) ^tn^XSK^^^-C, (D4) ©DN 

^SiifeiliAl (D4) ©DNA^S±i§(Dy/Ai:}fX$t, :®DN 
AO^^{C c t0*ffl^:^>A o ^K^I§^C < !:^T#^ o (D4) ©DNA** 

<D Z S f& * £ C $ it T ^ > A £ ^ © Wffl #>Sf £t# 3 C <h t) T £ -5 . 

HJB©J^»©— LTH, (D 1) ~ (D4) Stt5^7^5 — £ 

(D4) <DDNA&*>rt#n&n-ii?&mi&&&&*®5&&&fflm'r 

fi£-f SSSfflSS©^ / AtC (D4) ©DNA5#A L , SRDNA^lf ASftfch'J 
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(D 1) ~ (D4) $WT§y7X = h*^^^-Off«tt» ±12 r(i) *$£W 

©JfflMgtt&ofc^-C (D4) ©DNAtL, :<0^775 Hi'^-SElCffiA 

(D4) ©DNAtLT^775 ^O^XiF^^^- 
* h U<Z>0P*©EK:#AU £©0P&»ffc;*-frTfl»3l5DNA#Jf A£n&iS#§ 

#»**jB s t tfiMft-z nz> . 3§§a $ -e-cfc "5 tr * 9 >n z m \z «t o * ^\ 

^SrfTO±Ttt»*bVi. 

ffl « « * £ £ $ it -5 £ £ *> T £ * . 

-r ±ie r(i) 7 Gmmm&&x$ j cow&-%m\ otzz-ztsimLtt 

A&fflV>tU*«fcV>. 

m&mfflT&MOL&m-fz (di) ~ (D4) sttsy^XiR^^-^ 
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&HDmmzm&DH A&m Asnfc 1 urns© h <j sgstu 1 m@© h 

^T^^n&iie^#Alfr^T&£ h U (2iftftS) £f£tbU dCD'N^n&jt 

e^^AKj^^^p-r^^ff^bWffltiM^iHiiix-r^o 

fc^5 t aftite^i*AfM&£'3 L££ 5£B,«£fiE£&fctAlS*|*LTfeffl<*n 
£f£fflU ^<D^^^^«^\^n^ite^#Ai!i#l^#-r^5P c l : '^e>Wffl^lM 

— fi^pft*e^#A»*, ^fctt^^j&ate^FSAft^fPHj snn«, 

9, aittf^B^H&o^^nSfcttTjN^EOiie^AWi^^ffliriTiHttt 
t^Wffl#lSt£;^££-fr3 d <hfcT£&„ (D4) ©DNA^z 

^^»*3-H-rs««*5«tcx-€-©58ss«!i»-rsffi«*^rr-5 (dd ~ (d 

^?D^Si^T^L/c^^m«fflJ^{C#ALTfafSy^X5 

Z\(D 1 ittf^B© h U <t«lfflSOffl9#<t$e^ESfcttAXJS»$-&T, Jf A<* 
ttfcDNAl£OV>T^nfcift£^#Al&4&T*£ h U (21&ftg) &f|sfcBU 
£<Z)'\^n&jte j ?#Ai!j#JT&5 h U#^£Pt~&0P^fr£*/B#jK£:[ElJ&-f 
&o H££* i 5£3:ftfc^xnfcite^#Aft<t&l.i:'3 b£2 <btCg£*3£I2 

SfcttAXSIIIbT^^DNAJCO^TTiN^Sfett^^P^ite^AI&^T* 
£ h U (3i£fta) SrfetiiU ^©* : ESfctt'\xnj&:Jie : f#A»tt35^lp-r 

£ 5P * ^ mm & HiR-r & o 

^©<k^^^*DNA*«if AStlT^*^JK*ai#0#S*fflViTatf^bT«l^ 
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(3) *5£m<D^Z 5r — <Dm<Dmik 

(Dl), (D 2) (D 3) feck IS (D 4) £ tt £>*f|BJ 2 $ - te, J^Stfe 
^tfflV^ZLi^T^, ±fB£i^Lfc£W~fe* g^^Ji&^Til^Lfe (D4) 

d n a r 1 1 z m * & j& m ffi pj m t $> z> . 

(i) DNA7^f> 

(Dl). (D2), (D3) *3<t:tf (D4) SrWT^*^^^ ^ — te, DN 

Ifii^tfSyDt-^-^il^lfcDNA?: (D4) ©DNAtlT^ 

teg£{£^$CC7) t>CD#*ft] e>n*C£5 0 > Davis, H.L. and McCluskie, M. J. CD$g^ (M 
icrobes and infection, 1, 7-21, 1999) ^fclBIKSnS fc K. *SVi«*th 
#m»#i^^^^^^^Mti ! L^^^--^^^A^^^^ (D4) ® DNAi 

DNA7^f>0S4^iLTH ftWlCck^S-^. MP&#&£^tf£> 

«k0 4#rtK*Atntf«kK VaccineetCcfcn«> fRttltfl^fbS tlfc:/ ^ X 5 F 
DNA^lP^W^<!:tckDM4 1 ©^<J:^MI I gA©fSS^B» 
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P>tlZ>Z.£t>m&2tlT&r) (Jones, D. H. , et al., Vaccine, 15, 814-817, 

1997), z\<D^cm\z^^n^ koujsmz'&ix. &$£m<D"<? 

(ii) asoitfc^te* 
^mmv^Zf-lz (D4) ©DNA<bLTTiBK^T«fc3&«te*<0«flB£ 
^TSDNA^I^M, £©DNA£IB^<Z>yy AKJf A«*1*££<fcTjB© 

7>ft>XRNAHJ:5MH ^WV^Z 5>-\z «fc D $V AKJf A£n 
feDNA^^^n, *Jte ; ?t»TS7>^-fe>^RNA**^rit$nSC:<!:f3 
£0, Mfif©mRNA©il?^SSL, SS^JflHWr & *><D~C$>Z> 0 (D4) © 
DNAtl/T^^^-t:a*jitJlfiftl/T}lf!l^«, fflfffilCttLTttK- r 
a s MlC^ltfic - f o s -Pc -my c mrfm?z>nz> B 

(D4) ©DNAtLT^^^-lC^tfl^ttTtt, p 5 3 it 
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fc^te e (Dusupfrjiie^fc Emm if e n§ „ 
3 ite^a^f ens. 

WAtf, mffi.^JKXV^ )l 7.0)^2. z?>*j— if (TK) itfe^i^f>->^D 

\f ens. 

K<ksftM*&!aE©*«3a#*j£tf ens. ate^#x©«w«iJiatc«t ojuTo«fc"5 

&;&?£WJ^£ns. 

«w*Bi&£-rs;: s. -r ^«x7jt^^-«uanu-'r h*-r > 
i/Tii 09 mmm^m'f- (tnf), o^-7ip> ufn) - r> -r 

>^-p-f^> (IL) - 2, IL-7, &SWiI L - 1 2^£3— KTSit 

ew#tfens. 

««B«aa#**58WO^^^--*#ATS«W«Blia < !:'rsr:t s bT?^S. 

^tamm-Ste (mho H5gjte j ?#£#AU cne y &\zw a 

tt. #J;Lfc£, tK h^Oite^i IT« I L - 2 , IL-4, IL-6, IL 
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-7, IL-12, TNF, I FN, ^§^«TOY^0 7 7-y3D^-i 
(GM-CSF) Gto&ttifi. flTTOf&3- FTZiifc^t V 
T«CD8 0, CD8 6 S-Sl^i I CAM — 1 ^f&U — h't^Ifefi 5 , ££M 

f tUtlt #J;U£> multi-drug resistance (MD R) - 1 itfcT^ h siW V * 

ftb&F^-UW^tti********. Soffit LTfi£©£teJt*#1g 

3E^(graf t-versus-host disease; GVHD) *»BHt&5i^»§.^C"7, 

(iii) m-mmzn-r^iA^mm 

*5£m<D^??-lZ, (D 4) ©DNAt LTTEic^-ri^^jte^sia^ 
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i:t5"bOT*5ili*^ r^^^^^ (intracellular immunizat ion) J <ht)l* 
1£*1XV*<5 (Baltimore, D. , Nature, 335, 395-396, 1988). 

<fc o \z &m v tern wlw <d & a * n - h t z> ififfj: e mm \f z n s . 

A77^>h& £ ©Sttite^ S 19: jfte^ft <=> ft & . 

t Itffl V^Irwin, M. J. b <D%& (J. Vi rol. , 68, 5036-5044, 1994) tmWzV 
(iv) 3te3ettit^F-*&S<&*&* 

ttfemfc^mmz^misT^zmmMmiz. <D4) ©dna£lx**©ie 

X£Jg&Ji&#T*;i£:#T££. 

(D^^^-ti^^T.^ 1/ hD^-r;i/7>^^^-©J:-5(Ct@lHim^ 

^ jt^ftfcfsfc^tt &s v> %> © «t # x b n & . 
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THj. rjj, TKj, TLJ, TMJ, Tpj ^-f J|.XDNAI^^©^^- 

02H LTR-LTR^in^t:2*iS^^Ml:ietl-5LTR 
-LTRiOfi^^Oi^l^ofc^ilO^T^tiT^-S. fc*3, LTR0 

0 3 ft ^7^5 H p HS G 3 9 7 Oii*itBIlf*S. 
04H ^7X5 KpLTR4 3©iI^gtiT^-5„ 
0 5fl, ^7^5 H p L TR 4 3 5 

16 ft LTR$^>fA{:2 0^^H >^^^— tiil^^it^^^y^ 
F^^-pLTR4 3 <Dtf?m(D®.m&*k-tmT*$>2>o 

^^-pLTR4 3 5 O^M(D«iEB§5:^-rElT*-So 

i8(t A$nfeifi^01g^«fflliaDNACDTaKaRa LA in vitro c 

loning^y hlZ&Z>t7a — ->??&mm-?Z>m-C$>2> 0 

3Ttt^7^fT-liLtPSU 5 3 5 < ^7^7-3iLTU 
5 3 5 $, 4 £ LTJi^y Mca&#© Cassette Primer CI, Cas 

sette Primer C2£flH>/t 0 

0 9tl ^SS^J2 fC^tj-^^X-r-^ F P C RtO^^iti^li©?!?: 

ni[Hli(DPCRliT$§^ ( !:^fc«2I5IS©PCRl#iT^5^ < !:^^t= 
1 \e\E<DP CRtCffl^Zty^^-te, PSU 5 3 5, Cassette Primer CITS 
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Y) , 2 OD P C R IZft^fzZf^-l "7 — te, U 5 3 5 , Casset te Pr imer 
0 1 0 tt, %mm2 \Z$>tfZ>(2 -ii- 1 )©lHf >/W :/U ^Wif— >- 3 ><£> 

i nCI IT^Jgff L fe <£>T & Z> . 

iai i ^jg^2 t*its(2 -ii- 2)©-y-tf>A-f ^uy-r-if— 5^3 >© 

V — > M ^ T — ;£/ — ~C$>ty * V— >EteEcoRIT=3J$rb£: >NteNhe 
IT^JKb/ifcO, V— >S ^SallT-^J^f b^fc©&£<, pLTR4 3 5tt, Eco 
RItiD 2M, NheltCfcO Offlf^f. Sal IK«fc 0 1 ttffiEJBrSn*. 

012tt, MMM 3 iZ&tt & t B n <Dlin.&fr ZlEltiLlsfrVN A\Z-D^T P C R 

*#^-f ^"3 >ho-JK l/-> 2 tip LTR 4 3 Lfc5P*^ €>»{kLfc t 

3DODNAOPCR, 3~8«pLTR4 3 5 3r#A b/il|3^ SWfl: Lfc t 3 
□ ©DNAOPCRC^TS^. 
113I1LA P CRCioTteffA-7 h U J&>S*f fB3ftfcDNA©Jf[ 

THindlll Cassettej P — ->^(dffl y h *;£J£<£>#T 

fflfc>nfcg&#te, Hindi 1 1 sitel^±<DligationK:<J;oTT#£:HindIII site£^ 

t o 

0 14H Hi 3 KlfcttSricaabfc— »7 h U<&»»^£[§IiKL&DNAl::c> 
X@ £: EI T & & . 
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m 1 6 H y^T,^ KpGCS F^^y^T. = FpGCSF-A I N£;ttey 
7X5 HpGCSF-I NSflsfiTSIgCSEII&fc^TBT&S. 
mi 7 tt, ^^X^ FpGCSF-A I N©$tjI£^-rillT&£ 0 

Hiss, y^x^ fpgcsf — i N<Dmm*m;-?m-c&z>o 

m 1 9 7°7X= HpLTRGFP43 5 <£>lftii£^-r 3. 
12 011 Jte^SA— 7 h U*ffij(iiS*«Blia©S««^3l*^"rBIT*S. 
r l j te, **8jfa fixate ©2 BiS*^©SittflS^JCT»D» r 2 j a r 1 j tm 

O)o%, ^^V^ttjfcMW^GF P»ttiBBIg**iL^b, /h^l^tilii^G 
F P|^tt*fflI®£^L^T.> 

El 2 1* TMj — * — ©1/— >TSD, I/— >1, 3 ttigFtfeffirO'J >/fl*«fc 
OlItfcRNA^ffll^cRT-PCR, £fcl/->2, 4li«12 0@O'J> 
/^<tOilILfcRNA?:ffl^fcRT-PCR0^T^5. l^->3te, 
1/— > 1 ICffl^fcRN igfE^SfSSfrtofKR N a s ej&ILf;fe©5| 

Ufe^^T^D, U->4 fciU— >2 ^ffl^fcRNA^^^SJ^^fT^TtZR 

12 2 2 tt,HJfi« 6 \Z&tfZ> P CRi(D^^f^ft?*$^tfeiT^§. 

ffl iri & p c r myoofamm-e $> z . 

I223H Ps$ft57 t 7X$FT^5pLTRGFP4 3 5 1 feilXP s 
^^$tf:7 , 77$ FT^I>pAPsGFP 4 3 5 OM^^tit^S. 

4 3 5 ©«jg£5K-rEn?&5. 

El 2 5 tt,^ifi«a| 7 H43tt?> P C R&©*g*£^Tifc»i^J*£3Kl,fcEIT&5. 
i/->i«pAGFP 4 3 5 ^#Aifc-7 h U ^nfcyy A£if£MtC L 

fcPCRT&D, l/->2«pLTRGFP4 3 5 £#Alf:-9 MJ J&^fcfc 
tlAc7-VA^iil:b^PCRT$0, V— >3ttpAPsGFP43 5 
bfc— "7 h U^fcf&fcnfcyy A£»S£LfcP CR©JB*Tfc*. 
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<mmm 1 > ? / a** as^ # ^ - © 

(1-1) LTRffi#:fcJ:tf-f >5^^~ ifite^fiittOiSilB 
U hn«^>f ;P^7'J— CDSfeU^*>L i ne-M (C/O) ©Wflt^&JffW 
JffiPl 2 BBOE«k0PI»L/fc«lli^JlfflJiatc:, ^DXWI'X^ (Rous 
Sarcoma Virus, J^T TRSVj (It) B *^#I^^W^0f0rW© CD * 

ii2Hil:, flTfelZbfc^oT (Molecular Cloning, 2nd edition: Cold S 
pring Harbor Laboratory Press, 1989. ,JKT TM. C.J t^o) HHIS** £ D N A 

P C R izm^fcy'^-i ^Schwartz, D. E. <b<Dm3C (Cell, 32, 853-869, 1 
983) KiE*$nT^SR S V<D&£3B^J£#3£K:-&fi!cl,fc. ^^Lfey^-f "7 — 

U353 5 ' -GGCATTAATGTAGTCTTATGCAATACTCCTG-3 ' (@2^'J#^ 1 ) 

PSU535 5' -GTTAACGATATCAGATCTGCTTGATCCACCGGGCGACCAG-3' (BE^J#^-2) 

IN53 5' -TTGGATCCATGCCCTTGAGAGAGGCTAAAGATCTTC-3' (@S?U#-S§- 3 ) 

P035 5' -TTTATTTTAACTCTCGTTGGCAGCAAGGGTGTC-3' (SH^J## 4 ) 

U535 5' -GGCATTAATGAAGCCTTCTGCTTCATTCA-3' (@B^J#^- 5 ) 

NLSP035 5" -TTTATTTTAAACCTTCCTCTTCTTCTTAGGACTCTCGTTGGCAGCAAGGGT-3' (SB^'J# 
^6) 

TfEKlfEifcCOR S vyy A ©ffiSK reel 1, 32, 853-869, 1983J CD 

ri2 j cffi*fcsm><5R s v©&aiE#i©3fcs& lttLtui.. 

U353<D4~9# : ^JK^^V s p I @MB?y. 
U353<£>7~3 1# : RSVy/A±09 058~9082#„ 
PSU535CO 1~6# : ftJ^HHH i n c I Ifgf&gfi^Jo 
PSU535CD 7~ 121: mm&ME c o R VglEW. 
PSU535© 13-18S: ftJPgilltB g 1 II&ME7>J. 
PSU535C0 1 9~40#: RSVf/A±©3 5 7- 3 8 0#CD*g*$gL 
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IN53©3~8# : {&IIB&&B amH I SftS2?<l. 

IN53© 9~i i # : mmmt&o H > 

IN53© 1 2 — 3 6# : RSV^VAi©4 1 1 9 — 4 2 4 3#<75S2^Jo 
P035© 1 ~6# : #U A#UnS/^^-JKOffia«S. 

P035<7)7-3 3# : RSVy;A±©5 1 6 4- 5 1 9 0 #©*B*iiSo 
U535©4-9# : WlVs plggUKSB^J. 
U535CD7-2 9# : RSV^rVA±©7 9-10 1 
NLSP035<D 1 - 6# : # U A#lIP'>^;K7)*a*l^. 
NLSP035<7) 7 — 9 # : &±n K If Ho 

NLSP035O1 0- 3 0# : itfe^lg 5 «g (3f€Mfl:^|p| A) 2 9 2lt7$yi©3 
P035O3 1-5 1# : RSV^VA±©5 1 6 4- 5 1 8 7 #<DffiMM» 

^7-NLSP0 3 5l:^UTH $f.l:SV40 large Ttam^^frS>^^;W 
S3— N*-r-5@B^J (Kalderon, D. , et al., Cell, 39, 499-509, 1984), # 'J A 

— I N 5 3*5ctlX3 ' ifiy^-rv— PO 3 5 tZ^^Tte. Schwartz, D. E. £ (Ce 
11, 32, 853-869, 1983) iXHippenmeyer P.J. and Grandgenett, D.P. (Vir 
ology, 137, 358-370, 1984) £##lClf£fr bfc 0 

PSU 5 3 5 KoHTtt. -f >^^^--tfjte^^fe^$-&^)©{CLTR±<D 

7"d^-^- &m^zrc&* v-oisxys &±-v—&ftm\z=i— nsns^wt 

ffi'J^^-T V — U 3 5 3, |WI U < 3 ' «y7'f7-U 5 3 5l:ora, utl&fe 
cktXU 3 5 3, PSU 535 «k o T^iH^tl^ P C KM®}*? >fAt:^^£^ 
R SVO^ffili:fe^T2*il«DNA«iTl^n5 LTR-LT 
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ofeLTR-LTR©lM^*OU5tU3t©r B 1l:« TATTAATj £^5gE 
^J#5#£ET£ (Schwartz, D.E., et a]., Proc. Natl. Acad. Sci. USA. , 74, 9 
94-998, 1977) 0 ;^DNA^Vi,[:a^jA^n^D^>f 

\Zte^<DtK9k^ft<Dm&Wft&\st£.^ (Virology, 2nd Edition, 1437-1500, ed 
ited by Fields, B.N. , Knipe, D. M. , et al., Raven Press, Ltd., New York, 
1990.) (01). fCT. LTRffi«£Jtffi£i±S;fc«><0:/7>r-7-U 3 5 3, 

u 5 3 5 <o&M*\zmmm*v s p i tattaatj ixn, p cnxmia 

isft2-o<DLTRmi&£'?tL\-fz>mzfflmmmv s p i xwmisX&z-DUtfz 

^£-?LTR-LTR<Z)^££gB&lC TATTAATj <fc tr> -5 @B?'J£f£o & (B2)„ 

DNAMlCPCRm LTRiK^j;^ >7^7— tffllE^ 
HLfec < >^^ — £itfc^<Z>1fiaiE5>JttE?iJ##8 K^-To 

(1-2) ^7X5 K<JD*& 

KPHSG3 9 7 (0 3) ^fjUJISSISV s pIT^JHf^, ??l*SfM 
a^fflr^ ^ni:PSU5 3 5 £U 3 5 3 TiifiS-frfcL TR £^tHB*£^& 
tffc. ££tz, ^©^7^5 K*«WIS**H i n dlll-e«j»ffi|, 3p»5Rj»ftffla 
&ff ^ $f>CffliiiV s p IT^Kfrbfcc Z\n\Z\J 5 3 5 iU 3 5 3 txmm 

tf T. L T R >y=AlZ 2 >5^7~ ifit^^^^T^^y^T. 5 

\z*&-Di?tc£z\ziz, mmmmxwm^rc&t, ¥t*«ttit^(iPCR 

0tc43ViT ! blRl^Ta5^o)c ISbrc2o©LTR(Z)^J(i ) E^J^©E^J#^ 

P LTR 4 3 y^X^ K&ftlKBflMKE c oRVT'ML. ^Jra-SlC I N 5 3 
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7X5FpLTR4 3 5 ^flIlfc (05). 

P HSG 3 9 7*6PLTR43, pLTR4 3 5Jf©^X5 FfM^P 

PLTR4 3£fctepLTR4 3 5 &*n-ZtlWm 7 1/ > F 6Mi 

7i^>3>=!ryh (Bender MedSystemstt) ?:ffl^T#Al/fc. 

(2 - i ) ^f*; HPCR 

TaKaRa LA in vitro cloning**;/ h$ffl^T^^^-m«4*DNA$ 
^Xt 1 ^ HPCRSffoTJSIBbfc. ^HI5:i8(:^t. H8*fc:^£ftS 
«fc^t, y7^7-ltLtPSU5 3 5, 7"7^7-3tLTU 5 3 5, ^7 
2, 4 £ LX\Z*y M3§s#£>Cassette Primer CK Cassette Primer C2 

iaoTi pcRT?i8B$ns^>H<7>^:$$**35t>«> (0 8 * * 

m-yl«PCRO»*S8 9l:Sr. PLTR43TS, ^noPCRC 

te^xhmmimmt&iitizntefr'Dfro z<d^£.&* pltr43^mel« 

(Df J h,\Z\^hhEWX^t\X^t^Z.t^:^ a -77, pLTR4 3 5^A 

Ifttt. **Tfc/OhV^->fcbT3in&. PCROWStltDNAH P 

L T R 4 3, pLTR4 3 5®7 ? 775 H ^WWiTZ ZL £fet£^*MfiH&^~£ & 
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H i n d IIITfllgLTtr>5fc«>, £ £TlfcffiLTl>5£4&W:, y/Al:fi*iiS 
ntl:iraftLTU5#A7°7X5 KDNAT«&<, / .MClfl^&Sft 
fctA/7X5 KDNA£i3*ii|'i$nfc ! &<DTcfc& 0 £7c, A> H/^->AU 

J^S=tO p L T R 4 3 5 ttME LMtf>yy A0T#S&3Bfl:lCjf A£ft£ 

^ -rna> © 8&& £ 3? a £ n ^ r ^ m$) & ^-r *> © £ Jt$] $ n & . 

(2 - ii - 1 ) ±3H3fe«I^OittIIIS*^^n-€ f nieIJRLfe2 OwgCDN 
AS, p L T R 4 3 , pLTR4 3 50^7^5 Kl^S 2 flT^J»fTl.©JISi 
mn i n c IIi5,j:i;3l0TTMt§Ec o R IT^tt^ntJ3»r&, Jit&lcftoT 
(TM.C.j #BB), +"~*f WW 7»J y-f ir--> 3 >£frofc. 
^©^JUSE! 1 0 t~^T. EI 1 0 p L TR 4 3 5 £#AL7c 

«iaa^€»lHlJRLfcDNAtCO^T©*A> K^tfefflSnTHS H pLT 
R 4 3 5 tt«I!&tc^tc:««F$nT^Sc:t*«W&*Wc/d:^fe. 

-fu-znt, ^77x5 FpHSG 3 9 7 §SiS a 1 ITlf^Srl/fc 
fccDSTaKaRa^ >^A7'7 / fT — DNA7^U >&*y h Sffl^ a — 32 P — d A 

(2 - ii - 2) ±fH3^^f^^(D«^^>lEliRLfcDNACDo-fepLTR4 
3 5 &#AUfc«mS)5>^4#e»n/tDN AS, p LTR 4 3 5 ^3IfilTl:l3lftS 

jhis»*ecork i ttm-e^RrrsiwiBiMss a i k mmvu^pmmm'N 
h eix'^rn^nmmh, c 2 — i i — i ) tmmiziz&izm^T (tm. c.j mm) 

jfAsnsoTJbnn 7*7^5 H^iiranrts^is a 1 itwts 

t.y y A^OS a 1 ISittiB^J^SJf A$tlfc7*7A5 K ST0fi£a«13S* left 
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1 t(i^ftlt"feS<, 7"7^= Hrt*a»«J»fT5E c oRIT0*A*> K**tfc 
ffl$n, Lrt><feA> Ktiy^XS K&E c o RITTOLfci^l^^n-Sfc® 
Lfc*bt, pLTR4 3 5«©7-VA^©^f^ftil:^A 

±iEOI/hD^-f;i/77U-oefeU^>L i ne-M (C/O) 

E©&SBI£ (blastoderm) TK^h7>X7i'J>7xi?^3>+y htfPfiL 
fcDNA- h7>X7x'J>-#UL'Jy>I^ (»J2TMELiM 

S®b7cJfiL»>6GenomicPrep™ Blood DNA Isolation KITC7 >-T*fc)/B 
^TDNA&liJtZL, 7°7-<7-tLT IN53iP03 5 ^ffl^TPCR^fT 

a i 2 t^r. 

SI 2 (C^^n^xL^D, PLTR4 3SaAbfclP^e>l?<h:Ufct:3 3(DD 

fc. *&77> pLTR4 3 5*tAl.fcW!&^fffttfct330DNAS»SI:l, 
7c*§-& (Ell 2, l/->3~8 : # 1/- ^tlfni&SiW^S 

;ai:pltr4 3 5 A£ nfc z\ £ ftfc, 

SStC, HJS^Jro (2-i) TfTo/c(^i:l^itHTaKaRa LA in vi tro cloning 
^•y b^ffl^T^^fy HPCRSrffVi. «fiaftfcDNA©£Siflai£##rL 
7c (B13). 

i n d h©BH^J^M^n7Co b^U H i n d III^-b:»y hJ^^(D^7> 
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PLTR4 3 5©#ffi*^-r; , ?>K©iSfi*taiS$nfc^-^*$&tfi3irL» 
^Bbfct^5T»JK*S«cL, DNA^0tt l?tfIN5 3 (IB?'J#-*t 3 ) 
<bP0 3 5 (B2#!#^4) Sffl^TPCRSfrofc (Ell 4). Hi 4tC^£n<5> 



<^«S0y4>^^<-— XAAA^-9P*jia«i**iiffljia (chom) t©^ 

Z3G-C s fcdsbs 

^7X5HpEGFP-Cl (Clontechtt) OEGFPlfef^^aG-CS 
Fi!^ffc:B€rJftA&:/7*5 FpGCSF (0 1 5) £ffig|g&%M 1 u IT"3J®r 
U ^O^XSHl;, ±E^775KpLTR4 3$fcttpLTR4 3 5*e 
MIPmH i n c IIT-*n^h«J»PLTflfc0fflL£ r L T R - L T R $r#^-f > 
^#5— fete? ? ? * > hj (#^Jfi0!|4-rfci rLTR-LTR7 

Sfctt rLTR-LTR->f>T^7-t'I^M^t 
tf^^^^>hj (*HJS^J4T« rLTR-LTR-<>f^7-if77^/> 
hj t^o) ©li-rn^— Tj^rJf ALT (0 16), LTR-LTR77^>h 
A^tlfc^^X^ HTft5pGCSF-A IN (Ell 7), LTR-LTR- 
-f >f^7-lf77^ > h*ijfA$nfc7"7^$ Hl?*5pGCSF-IN 

(0 18) ^f^iSL^c. ^yT^7*n>hD-j^LT. A'^o-P^-f^ 

7h7>X77-^7^-pBac-PAKl (Clontech£h) (^T3t&fc:fi£ 

FuGENE6 (77Ky7tt) HT h ^ >X 7 oc ^7 a > U 
>X7x^y 3 > : ^(D|fflJigJ§*±»4 3 CDG- C S F (D^tt^rCel 1 counting kit- 
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8 (D0JINDO&) Sffl^fc^3G-C S FiSttO^^^tK^MH&ftNF S- 



2 G- C S Ffgtt^l*^^^ 





OD1" 


pGCSF-IN 


0.038 




0.045 


pGCSF-IN 


0.072 




0.073 


pGCSF-AIN 


0. 114 


IftlftS 


0. 114 


pGCSF-AIN 


0.034 




0.040 


*'•/ f^7*3>hn-* 


0.456 




0.467 




-0.015 




-0.014 



1) 2teC#f?Lfctt#0illJ&e*G> 



g2/4^-f >t-^7— ^jie^SrJtfc^Vip GC S F - A I N L7c*ffli!£<Z) 
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op GC S F - I N^iAlM©^i±MOG-CS F«tt«, 28ft 2 -ft 

trL3±#-rSffi|nHC&o fco pGCSF-AINh 
^>X:7o:^>3 >G>«£\ «ft lttB©jij£ffi<Z>¥JSte& 1 0 0 %tLfz£g 

(-> mR2ftm<Dmi£m<D¥i%mm$) 3 3 %t$§„ — pgcsf-inf 
ziz, «tf^2fte©jffl3t*s© 5 F^#a«» 1 7 5 %-e&&o pgcs 

F- I NttiStlT^SCHOM^ICS^CMl. ^3G-CS FSSS 
W (CM^T S d t © £ £ ft * o 

•^—(DT^iZ green fluorescent protein (TGFPj £R&ftT&) iSfi^Srfeo 
DNA$r>t£m^&A/£::7°^;^ HpLTRGFP4 35 £f£§3Lfc (Hi 9). 
^^775 K£_tfBitJ£#l3 t|p|fll©Eaifffc«k0yyAt3GF PJtfe^Ojf 
A£ftfcffl#£feHjLfc. 

dO- >7 h U ©3fcffijfDL£ DtfcU >A°J££, 2 0mg/ml 2-^;W^M^y 
1 OmM »j3i?7l?U-t»-5/*5-f Ki5«fctf 1 0%-i/yJi&M5MfcRPM I 
1 6 4 0 2 BfflH«U »»m3teSia:«S*ffl^TlBIiai?©GFP05g^ 

«r«*U^i. J&*ffl©'J >A°^T«mfe©m7tS:^T^ ; &(D^m^ft75:^ofe^ 

5s-rs«Bjia*«ifeai$ftfc. 02 0© r i j ra«»Tosiatt^KT*5. 

RNASrEUKU U d T 7 7-f ^— TiS?IB^SJ^*ff o fcgL GFPJtfi^- 
^(C^^Lfey^<-7-TrP CRSrff ofc. ffl^fc^7-f7-}t pEGFPF 
1 : CTAGCGCTACCGGTCGCCACC (E 9 ) £«£tfGFP5 : GTTGCCGTCCTCCTTG 

AAGT (fijij##10) T&£ 0 ^©y^^-7-©ia*^t>-ti:T?«, GFPlif 
0mRNA^itTtl(i4 3 0 b. p.© DN Alfftf-a*Jf «£ft£ £ td^&Sft 
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BZk&m 2 1 (Z^-To E12 14 1 TMJ tev — # — (DI/— >T*&*9. V— > 1 , 
3 WiiailmjOU >/tJ$ J; DilL-fcRNAIiffl^fcRT-P C R (reverse tran 
scription-PCR), *^:lx->2, 4 tei^ii 2 BIOU >Ai<J:DiIl^RNA 
^ffll^;RT-PCRO^TS5. l/->3«, 1/->1 Ci^f:RN 

A£, fg?M^^rr^f CRNa s e^ltfcfeO^ffll/ifcieiTabD, 1/ — 
>4tel^— > 2 t;ffl^fcRNA^j£g?S^S:^f CRN a s e L/i tf> 

ig*fu<£>'J W^iOillf: RNA^ffilifcRT-P C RTttA* > Ktt&ffi 

tlfc <U — >2)o $ eil, U — > 2 <£>A> K«RN a s e flSUfcJ: 0 ifMSSnte 
!i»ofc:t*5 (l/— >4), ADNA^igALTJin*»MtCii*i$nfc , b 

tlC^D, ffiitVfz t 3 3(D^^fflJ^<DdrV AKDNAcDjf A^JL£n&(E>#.££ £ 

tEmfi^j 5 -rf^mbfe gf pmfc^vftAftmmznrcmfot. gf patfifs 

*?ft2i±> 2 1ttf^B0!)efr^#AbfcDNAA*eS8$*XS^*tt*|-Ufc. 

&mmiz, mxm.fc z f-<nn A*ttfflt5iwe^7'f7-po 3 5 (sb^j#-^4) 

tU5 5 3 : TTGGTGTGCACCTGGGTTGAT (@2^>J#^ 1 1) £ P C R Srfro 
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x. m-tv hop cr^[si— tti*fri*g"efTo£. ©iBfiauLenn 
«i, 350b. p. ©a'>f^\ a-fc, '&m<Dm.fc=¥-f)mm $nn« 66i b.p. o 

si 2 2 \z^mwx (Dmmmt^Wi^T^-to 122^1/- > tmj ii7-^- 

Ot3*fb, 1,3 5 0b. p.OA>H^lBSn^Hut*^, ;L*l fH&Kte 

<H«509 7 > a° v >t- V > 9 -> y ^ tr 7°7X$HT<Z)- 
iSO^JfiW 1 ~ 6 ffl LTtfc^V AJfAS7°77 $ KT'ii, #MB8R&l£®t& 

©T«Ea>&#u *7—¥<Dmmmi&&£x crp s j <hsrr) ^n^^t^iici 

P s 7*$ F pAPsGFP43 5©M50 2 3 £ 

07*77$ K*5£tf P s£&OpLTRGFP43 5, & 6 tAc^t£*f M <h LT 
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<i yj-V'y — -tfitfc^^^&^P AGF P 4 3 5 (0 2 4) £r±f2*M#!l 3 <h 

AHCUY2 1 (EDIT3"f^; BEXa») ^ffl^TtlWf^td; D 

ffimS^J2 i|HI=lttCPCR2rtf ^ ? J A^©Jf A^li^fco fcfc'U drVA<© 
«J»r»c:tt*!llS»^Xb a Sfc, PCRl:tt0 8O^ , 7'f'7-lHffia 

T^feCttTPEGFl : ATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTG(gE^J#^t 
12) $, ^7>f7-3i:ffiSt5t>OiLTPEGF2 : GTCGAGCTGGACGGCGA 
CGT (6E^'J#^-13) 

[12 5 tC^^^^To l/->lttpAGFP4 3 5 *iAl/fer>7 h U 

e»nfcyy A^nsi:tfcp c rt^d, > 2 «pltrgfp4 3 5 &m 

PSGFP435 ^#Abrc-«7 h U ^ £f# t>tltz¥ J &&MMiZ bfc P C R <D 

02 5 fc^SnSiSlC, i™i*S5pAGFP 4 3 5 ^#AlfcWT 
ttPCRtii«Sn4A>Hlittttl$naA^&. —Jj> PLTRGFP4 3 5 
tiiCpAP sGFP 4 3 5 lftfl#C*^TIlX ^ 76/^ > H i: LT 

P c R¥g$&M<ti>)&&ilh-£ nx & V . A©^#j£©ttBf^0>J¥Aa*iB::oTV> 
S^<b**ttK$nfc. EUK&*SJ&J&>£. P s £*J*S1*rfcp A PsGFP435 

(BH^J#^ 1 ) 

U3©3' 3£&mi&&&ZPlw\mfBimm&WLM&&&te* RSV<DLTRmm 
<D fz & <D P C R ffl y 7 -f - . 
(1E^J#^2) 

p 1 9 iffc^tf^zi-T^ >^^<E> 5 ' 3cJfi&tiL cfect^HincIK EcoRV, B 
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guifflmmmmMffitiL&sts. r s vol t r&^^l TRoTmmi&mmotz 

(E^J#^3) 

RSV-f >f^7- if jftS^? CD 5 '^w^^^ct^BamHI^^^^Ig^M^^ 

(e#i#-%4) 

uses' ^mmm&£Wspimm&mmmffltiL&$ts, rsv©ltr tiiii 

(DtzttKDP C Rffl^/7< 
(E#l#^6) 

RSV^^^-ifitte^S' #'JAy^t;k SV4O0 

fe®PCRM^7^7- 
(S2^J#-^7) 

RSV©S^«j|DNA®-^T$0, LTRCO^yfA'J tf- h*5«fctf#» 
(SB?'J#^ 9 ) 

GF Pitted© 5' *jS<S«*3<fc^NheH6IIB#*fflJffiCD— aJ&^tJ» GFPjf 

& m m t & tc & <d p c r m -& -? => -r — . 
(gaaw^ti o) 

GF P OR F<DT>^-£>xm&\&^tS* G F Ptfte^®— fiB£JtMrr*fcJ£> 
©PCRffl^ 7 ^7- 

(se^j## i i ) 
(ge^j#^i 2) 

GF P OR FBS^JO 5 ' 5fcSS££i^ G F Pite^©— SBSifirr Z>tc&(DP 
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(E?«##l 3) 

GF P ORFia^'JO— SB&^tN GF Pit {K^tf>—3fl£*i , le P CR 

< i ) mm<DD n ASris^»iiaic«&*«k < is^ffliia^y y Aicjf xts - 

#<g> 0 ^^BJ(3D^<^ ^ — tt, in vitroTfein vivoTf ^>WrM<DD N A / 

(6) 0ij7Lfc£, pUC*«rSflltbfc*«W^^^-T?ftn«9 k b, pBRl 

-53- 



WO 00/75342 



PCT/JP00/0278S 



-54- 



WO 00/75342 



PCT/JPOO/02785 



1 . TSB (D 1), (D 2) (D 3) =£ft^y7X5 . 

(D 1) -i >x^^-if*^ 

(D 2) -1" >T-^^-ifa^^^M*'J / #T^M^^^-rDNA 
(D 3 ) -f >7 L Cf7—\fW'C ><r*fU-z/a >KJ££tt&-rsi&<Z>S»fi^«&73: 
TDNA 

2. TIE (D 1), (D2), (D 3) *5«J:tf (D4) Sft5^7X5 

o 

(D 1) >f >f^7-l?*fif 

(D 2 ) -f >r^7-ifIfef*588ili!l»r5i«*ftrDNA 
(D 3) -f >fi^7-W >r^->3 >EJ6£ttfrrsiS<&K»«Itft&& 
tDNA 

(D4) ^±HH©yVAi:#AL<toi:t§ffSODNA 

3. huIH (D3) ODNA^, 100LTRiiOLTRt^I<gt5IRI3 

7X5 K^C^^-o 

4. Iiglfc2^©LTR*6&§M^fL. MSB (D2) (D3) 
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)ixmmzm-tz><y^ )ix-c$>zm&m6 izmmo^^x^ k^^- 0 

1 0. mMm2frt> 7 <Dl±-?ftfrlZnZM<D'7^X2. H^^^ — t&^V AtClf A 

1 1 . ft^JM2^e> 7 (DVi-rn^Hsfi^^y^X^ F^^-£ h U <D9|3*<E> 
iEtCiaALTE^^^-r^i^JJScDyy A{'»^3S2 frZ 7 (D^-?tlfr\Z&tf Z> 
(D4) CDNA^Al, mmW&mitZ^T (D4) ODNA A £ tlfc 

12. W^J12^^> 7 ov^-rn^(caBttcD-/^x^ H^^^ — h'Jcofg£ 
^c^2^e> 7 (D^Tnfr\Z&tfZ> (D4) ©DNA^^M^H^MJ8S<Dy / A 

tcjf At, mmDNAfimA2fttzi&m£mMffi%%i\<Dm&(D9P*<DmM&iz& 

At, ymgP^fl^-tirT, (D4) CODN A#Jf A$n&fi#£»£, MDN 

©flte^paitA»«!jf^m^fe. 
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i 4. #t hm£mm<D-*x<DmM:ftizmmm2frz> 7 o^immzmm.(D-y 

«£BE £ £ it Algfl 2 -tf 3 ZL t ZftWl t "T 3*tfc^>»AM <£>f£ffl^?£ 0 

1 5. ff3}ciS2^^ 7 ©V^-rn^tClS^^y^X^ K^3?-/Wr& (D 4) 
£>DNA/^>/\°;7f?£zi- Ht^^i^C^I^Mt^it^tLT 
£0. F^^7^-^:?g^llg^#AbTTg^flS<D'7-V (D 4) 

©DNA^jfAl. m^Miai^T (D4) ODNA^n-HT53'>A t i;I^l 

1 6. gf5t<3i2^e> 7 mi-rn^fcfstic<£>:/^x5 K^^-^tti> (D 4) 

lcy§MDNA£*f AL, ^^DNA^jfA$nfc h U £f££iJU SgDNA*^ 

Ho 

1 7. |»5l<^2^e, 7 ©^-rn^H|Bm©^^X5 H^^^-^ft§ (D 4) 
ii77X5 h U<D0|3 4 J ©EfC&ALTJE£$/&T3iM<D^VA 

{cs^DNA^jf ai> ^mw^mit^^x, £.m%km(DMMiz%wzD-N Atm 

AZtltz 1 tSTCB© h U SfPfflU 

SilfftlOh U Srg^^iHSfc^AXg*f$-&Tf^tB$n?)SMDNA^O 
v>T^xDte*fe^#AlM£iT&£ MJ, ^ic^a&Mfi^igARitJ 
^S^^SS^rc^AXJt^LTf^ai^n^^MDNA^^^T^^Sfcfi^^P 

&it&^#ASj#>-r&& hu, ^v^iitiia^\^D^jieT#A»)ti^fc«*^^ 

iteT^AM^Mf^bTf^m^n^^^^^^^T-o^jte^AK^cD h'J 
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i 8 . W3fcjg2 a>e> 7 ©tif n^tciH*©y^^5 h*^^— a*wr-5 (d 4) 

& S 2*32K * it AJimm V Tff fcti $ tl* US n a \z -d ht* =E £ fct'N p 
teite^»Ai!j#;T&& h U, ^^{iMIB^^n^Jte^Alti^^fc^^^^ 
lte^#Aftft&«f^L/Tfpm$n5*^*fctt^^n^ite^*Alfc«li© h U 



-58- 



WO 00/75342 PCT/JP00/02785 
1] 



4< < 
CNJ Nr 



Q 



4+1 




0u c_ 



p o 



CO 



X 



LO 



CO 



h < 

cu a. 



s: a: 



1/25 



WO 00/75342 



PCT/JP00/02785 



m 2] 





U 



P 

:=> 
AJ 

rc 

ID 

a. 






OS 



2/25 



WO 00/75342 



PCT/JP00/02785 



[03] 




B 
C 
E 
II 
He 
K 



ESc K Xh BXb S C Sp II 
He 



: Bam HI 
: Clal 
: Eco RI 
: Hind III 
: Hindi 
: Kpn I 
M : Mlu I 
N : Nhe I 
Rs : Rsa I 
RV : Eco RV 
S : Sail 
Sac I 
Sph I 
Vsp I 
Xbal 
Xhol 



Sc 

Sp 

V 

Xb 

X 



3/25 



WO 00/75342 



PCT/JPOO/02785 



[H4] 




ESc K Xh BXb S C Sp jl 
He 



Rs E 



4/25 



WO 00/75342 



PCT/JP00/02785 



[IU53 



mrnmrn 




Rs' E V Ev Bg 



5/25 



WO 00/75342 
1131 D J 



PCT/JP00/02785 



He Bg 



Ps, U5, R. U3 



E RsV 




PSU535 t U353 "elites tL-SSE 



T 



: U535 1 U353 -eifips$tLSge?y 



Rsal t Vspl Ttyffi 



Cm r 



He 

S Bg 



E V 

Ps, U5. R. U3 U5. R. U3 



V Rv 



* 

E H E 



Rs 



LacZ 



Rs*Hc 



I pLTR43 



mmmm 

Bg : Bgi ii 

E I EcoRI 
Rv ! EcoRV 
He I Hindi 
Rs ! Rsa I 
S : Sal I 

v : vsp i 



6/25 



WO 00/75342 



[117] 



PCT/JP00/02785 



PLTR43 ^integrase 
EcoRVx^Dror 



Cm r 



S 
He 



V Rv 



integrase 



Bglll e 
Ps, U5. R, U3 



V EH 
U5. R. U3 



LacZ 



Rv 



Rs 



Rs S 
He 



mmmm 

B g : Bgin 

E : EcoRI 
RV I EcoRV 
He I Hindi 
H : Hindlll 
Rs I Rsal 
S : Sail 

v : vspi 



7/25 



WO 00/75342 



PCT/JP00/02785 



0 8] 




| r |*|* X 



Hindlll "Ctym 



HusjR |u3f 



Hindlll *-fcv 



U5| R 



EH CZ1 IZZ1 1ZZI 



I 



2 2 



U3 



: itaaopcireigifeiSiL^gi 

1=1 — □ 



U5 



1 

l R l U3 l 



: 2EH<OPCRTiii|lS5*»./cS 

n □ □ 



8/25 



WO 00/75342 PCT/JPOO/02785 



pLTR435$r dLTR43£ 

\ i r" i 

M 1 2 1 2 



WO 00/75342 

im ioi 



PCT/JP00/02785 




10/25 



WO 00/75342 
11] 



PCT/JPOO/02785 




I 1/25 



WO 00/75342 

m 12] 



PCT/JPOO/02785 



M12345678 




12/25 



WO 00/75342 
[H 13] 



PCT/JP00/02785 



VD O O O O 
00 ^) VD V£) VO 



o o o o 

CM (M CN N 



CM cm ro CO 
t (\ ro 




g 

CJ 



Eh 
CD 



o u e? 

CD CD CD 

<4? cd cd 
*c < 

o u o 

E-» Eh 

y u y 
g g g 
g S ^ 

H H H 

o o o 
o u o 

CD CD CD 

y y u 

ill 

< < < 
CD CD 



Eh 
Eh 

CD _ 

y U 

Eh eh 



U 
Eh 



CD 3 



O CD 
U CD 



CD u 



CD CD 
< Eh 



CO 



V£> VO 





Eh 








U 






CD 








Eh 








a 






E- 


Eh 








CD 


E- 








CD 








Eh 




£h 


CD 


< 




£h 


a 


U 






CD 








Eh 








u 








u 


3 




CD 


Eh 






< 


U 


Eh 




U 


CD 


CD 




CD 


Eh 






CD 


CD 




CD 


CD 


Eh 


U 


Eh 


5 


o 


CD 


U 




t-H 


rH 


H 


f— f 


CM 


CM 


CM 


CM 


rH 


f* 


rH 


t-H 



w 
w 

CJ 



4~> 
(1) 

in 
u 



4_> 

a) 
to 
to 
co 
u 



H H CM ro 

h (u a) A) Q) 

*o c a c: c 

c o o o o 

•tH t I — I rH I — I 

X U U U CJ 



T5 



CM CO ^ 

a) <y a> <u 
o o 



c 
o 



o 



c 



h (M ro ^ 

<u a) a* a> 

c ci c: J 

o o o 



55 U CJ CJ U 



O 



rc u o o a 



13/25 



WO 00/75342 
14] 



PCT/JP00/02785 




WO 00/75342 



PCT/JP00/02785 



[mis] 




Nhe I «t V s Pst I -CSOBf 




15/25 



WO 00/75342 

[mi 6] 



PCT/JP00/02785 




Mlu I X~WM 



B : Bam HI 
Bg : Bgi II 
C :ClaI 
: Eco RI 
: Hind III 
: Hinc II 
:KpnI 
:MluI 
: Nhe I 
: Rsal 
:EcoRV 
: Sal I 
: Sac I 
:SphI 
: Vsp I 



E 
H 
He 
K 
M 
N 
Rs 
RV 
S 
Sc 
Sp 
V 



Xb :XbaI 
X : Xho I 



He 



H 

++ 



U3. R, U5 



Rs* E 



|| U3, R, U5, Ps |^ mtegrase r ^^j | 
V E Bg Rv*Hc 



He 

S H* 

-H- 

Rs*E 



U3. R. U5 



|^ S | U3. R.U5, Ps Rv 



V E 



Bg He 
S 



16/25 



WO 00/75342 

1 7] 



PCT/JP00/0278S 




B : Bam HI 
Bg : Bgl II 
C :ClaI 
: Eco RI 
Hind III 
Hinc II 
Kpnl 
Mlul 
Nhe I 
Rs :RsaI 
RV : EcoRV 
Sal I 
Sac I 
SphI 
Vsp I 
Xbal 
Xho I 



E 

H 

He 

K 

M 

N 



S : 

Sc 

Sp 

V 

Xb 

X 



17/25 



WO 00/75342 

[HI 8] 



PCT/JP00/02785 




pimmm 

B : Bam HI 
:Bgl II 
: Clal 
: Eco RI 
: Hind III 
: Hinc II 
: Kpn I 
: Mlu I 
: Nhe I 
: Rsal 
: EcoRV 

Sal I 
: Sac I 



Bg 

C 

E 

H 

He 

K 

M 

N 

Rs 

RV 

S 

Sc 



Sp : Sph I 
V : Vsp I 
Xb :XbaI 
X :XhoI 



S - X 

He -po -p v ^ 

, U3, R.U5 , , , U3. R. U5, Pis , , integrase ^ >• 

I I J rn H — u^ttI * 

Rs E V E Bg Rv*Hc 

S 



18/ 25 



WO 00/75342 PCT/JP00/02785 

[EI19] 




U3, R. U5 



M Rs E 




U3, R.U5,Ps 
V E Bg integrase" 



Rv He 

S 

Bg* M* 

SV40pA 



mmmm 

: Bam HI 
: Bgin 
:ClaI 
: Eco Rl 
: Hind III 
:HinclI 
:KpnI 
Mlu I 
:NheI 
:RsaI 
: EcoRV 

Sail 
:SacI 
: SphI 
:Vsp I 
:XbaI 
:XhoI 



B 

Bg 

C 

E 

H 

He 

K 

M : 

N 

Rs 

RV 

S : 

Sc 

Sp 

V 

Xb 

X : 



19/25 



WO 00/75342 



1 



PCT/JPOO/02785 




20/25 



WO 00/75342 

[159 2 I J 



PCT/JP00/02785 



M 1 2 3 4 



430 bp. 



21/25 



WO 00/75342 

im2 2] 



PCT/JPOO/02785 




WO 00/75342 



PCT/JP00/02785 





23/25 



WO 00/75342 PCT/JPOO/02785 

[BI2 4] 




M*Rs*E 



^ U3, R.U5 U3, R»U5,Ps^ 



Bg 
C 
E 
H 



B : Bam HI 
Bgl II 
Clal 
:EcoRI 
Hind HI 
He : Hinc U 
K :KpnI 
M : Mul 
N :NheI 
Rsal 
EcoRV 
Sail 
Sac I 
SphI 
Vsp I 
:XbaI 
Xhol 



Rs 
RV 
S : 
Sc 
Sp 
V 
Xb 
X : 



Bg He 
S 



24/25 



WO 00/75342 

[03 2 5) 



PCTAJPOO/02785 




25/25 



WO 00/75342 



SEQUENCE LISTING 



PCT/JP00/02785 



< 1 1 0> Nippon Institute for Biological Science 
<120> novel plasmid vector 
<130> PCTF0001-0 

<150> JP, Japanese Patent Application No. Hei 11-158351 
<151> 1999-6-4 

<160> 13 

<210> 1 
<211> 31 
<212> DNA 

<2 1 3> Artificial Sequence 
<220> 

<223> Designed PCR primer including 3* region of U3 and Vspl restriction 
enzyme site to multiply RSV LTR. 

<400> 1 

ggcattaatg tagtcttatg caatactcct g 31 

<210> 2 
<211> 40 
<212> DNA 

<213> Arti f icial Sequence 
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<220> 

<223> Designed PCR primer including 5' non coding region of pi 9 gene, Hi 
ncll, EcoRV and Bglll restriction enzyme site to multiply RSV LTR and do 
wn stream region of LTR. 

<400> 2 

gttaacgata tcagatctgc ttgatccacc gggcgaccag 40 

<210> 3 
<2il> 36 
<212> DNA 

<2 1 3> Artificial Sequence 
<220> 

<223> Designed PCR primer including 5' region of RSV integrase gene and 
BamHI restriction enzyme site to multiply RSV integrase gene. 

<400> 3 

ttggatccat gcccttgaga gaggctaaag atcttc 36 

<210> 4 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed PCR primer including 3' region of RSV integrase gene, pol 
yA signal to multiply RSV integrase gene. 
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<400> 4 

tttattttaa ctctcgttgg cagcaagggt gtc 33 

<210> 5 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed PCR primer including 5* region of U5 and Vspl restriction 
enzyme site to multiply RSV LTR. 

<400> 5 

ggcattaatg aagccttctg cttcattca 29 

<210> 6 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed PCR primer including 3' region of RSV integrase gene, pol 
yA signal, nuclear localization signal of SV40 large T antigen to mul tip 
ly RSV integrase gene. 

<400> 6 

tttattttaa accttcctct tcttcttagg actctcgttg gcagcaaggg t 51 
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<210> 7 

<211> 858 

<212> DNA 

<213> Rous sarcoma virus 
<220> 

<221> TATA signal 

<222> (84). . . (90) 

<2 2 1 > polyA signal 

<222> (107)... (112) 

<221> TATA signal 

<222> (430... (437) 

<221> polyA signal 

<222> (454)... (459) 

<223> A part of circular form of RSV DNA, tandem repeat LTRs and adjacen 

t non coding region. 



<400> 7 



acgatcgtgc 


c t tat tagga 


aggcaacaga 


egggtctaac 


aeggat tgga 


cgaaccac tg 


60 


aat tccgcat 


tgcggagata 


ttgtat ttaa 


gtgectaget 


cgatacaata 


aacgecat 1 1 


120 


taccat t cac 


cacat tggtg 


tgcacctggg 


t tgatggctg 


gaeegt tgat 


tccc tgacga 


180 


c tacgagcac 


atgcatgaag 


cagaaggc 1 1 


cat taatgta 


gtct tatgea 


atactcc tgt 


240 


agtc t tgcaa 


catgc t tatg 


taacgatgag 


t tagcaacat 


gect tacaag 


gagagaaaag 


300 


gcaccgtgca 


cgacgat tgg 


tggaagtaag 


gtggtatgat 


cgtaggtacg 


ategtgect t 


360 


at taggaagg 


caacagacgg 


gtctaacacg 


gat tggacga 


accac tgaat 


tccgcat tgc 


420 


ggagatat tg 


tat t taagtg 


cctagctcga 


tacaataaac 


gecat 1 1 tac 


cat tcaccac 


480 


at tggtgtgc 


acctgggt tg 


atggc tggac 


cgt tgat tec 


ctgacgac t a 


cgagcacatg 


540 


catgaagcag 


aaggct teat 


t tggtgaccc 


egaegtgate 


gt tagggaat 


agtggtcggc 


600 


cacagacggc 


gtggcgatcc 


tgece tcatc 


cgtctcgct t 


at teggggag 


eggacgatga 


660 
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ccctagtaga gggggctgcg gctiaggagg 
tactgcaggg agcccagata ccctaccgag 
aagcccgacg actgagcggt ccaccccagg 
tcgcccggtg gatcaagc 858 

<210> 8 
<211> 972 
<212> DNA 

<213> Rous sarcoma virus 
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gcagaagctg agtggcgtcg gagggagctc 720 
aactcagaga gtcgttggaa gacgggaaga 780 
cgtgattccg gttgctctgc gtgaccctgg 840 



<220> 
<221> CDS 
<222> 1...972 

/note=" precursor integrase or p36 protein 
<221> CDS 
<222> 1...858 

/note="mature integrase or p32 protein" 



<400> 8 






ccc t tgagag 


aggc taaaga 


tc t tcatacc 


aaagcgtgta 


atatatc tat 


gc age aggc t 


aat tcagccc 


ctgcgt tgga 


ggccggagta 


tggcagacag 


act ttacgct 


tgagee taga 


gtggacaccg 


cc tcatcagc 


gatagtegta 


gtacaacatc 


at tgggccac 


ggc tatcgee 


gataacgggt 


cctgct tcac 


gt c taaa tec 


gcacacacca 


ccgggat tec 


gggtaat tec 


cggctcctga 


aagataggat 


ccgtgtgc t t 


cccaccagca 


aacaggggga 


ac tat tagee 



gc tctccat a 


t tggaccccg 


cgege tatcc 


60 


agggaggt tg 


t tcagacctg 


cccgcat tgt 


120 


aaccctaggg 


gt t tgggacc 


cctacagata 


180 


atggcccccc 


gt tcctggct 


cgctgt tact 


240 


ac tcagcatg 


gccgtgtcac 


ateggttget 


300 


gt 1 1 tgggaa 


gaccaaaggc 


cat aaaaaca 


360 


aegegagagt 


ggc tegegag 


atgggggata 


420 


cagggtcaag 


c tatggtaga 


gcgggccaac 


480 


gcggaggggg 


aegget t tat 


gaaaagaatc 


540 


aaggcaatgt 


atgece tcaa 


tcact t tgag 


600 
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cgtggtgaaa acacgaaaac accgatacaa aaacactgga gacctaccgt tcttacagaa 660 

ggacccccgg ttaaaatacg aatagagaca ggggagtggg aaaaaggatg gaacgtgctg 720 

gtctggggac gaggttatgc cgctgtgaaa aacagggaca ctgataaggt tatttgggta 780 

ccctctcgaa aagttaaacc ggacatcacc caaaaggatg aggtgactaa gaaagatgag 840 

gcgagccctc tttttgcagg cattlctgac tggataccct ggggagacaa gcaagaagga 900 

ctccaaggag aaaccgctag caacaagcaa gaaagacccg gagaagacac ccttgctgcc 960 

aacgagagtt aa 972 

<210> 9 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed PCR primer including 5* region of GFP gene and a part of 
Nhel restriction enzyme site to multiply GFP gene. 

<400> 9 

ctagcgctac cggtcgccac c 21 

<210> 10 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed PCR primer including antisense sequence of GFP 0RF to mu 

ltiply a part of GFP gene. 

<400> 10 

gttgccgtcc tccttgaagt 20 
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<2I0> 11 

<21I> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed PCR primer including U5 region LTR sequence to 
multiply a part of integrated plasmid vecter. 

<400> 11 

ttggtgtgca cctgggttga t 21 

<210> 12 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed PCR primer including 5' end of GFP ORF sequence to 
multiply a part of GFP gene. 

<400> 12 

atggtgagca agggegagga gctgttcacc ggggtg 36 

<210> 13 

<2 1 1 > 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed PCR primer including a part of GFP ORF sequence to 
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multiply a part of GFP gene. 
<400> 13 

gtcgagctgg acggcgacgt 20 
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International application No. 
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Tanaka S . etal., "Gene Transfer using Purified Retroviral 
Integrase" Biochem. Biophys. Res. Comraun. (1994) Vol. 203, 
No. 3, pp. 1756-1764 
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* Special categories of cited documents: "T" 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
U E" eariier document but published on or after the international filing "X** 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another ciution or other T 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
01 August, 2000 (01.08.00) 


Date of mailing of the international search report 

12 September, 2000 (12.09.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 
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NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 

14 December 2000 (14.12.00) 



KISHIDA, Masayuki 

Room 424, Marunouchi-Yaesu Bldg. 

6-2, Marunouchi 2-chome 

Chiyoda-ku, Tokyo 100-0005 

JAPON 



Applicant's or agent's file reference 
PCTF0001-0 


IMPORTANT NOTICE 


International application No. 
PCT/JP00/02785 


International filing date (day/month/year) 
27 April 2000 (27.04.00) 


Priority date (day/month/year) 
04 June 1999 (04.06.99) 


Applicant 

NIPPON INSTITUTE FOR BIOLOGICAL SCIENCE et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AG,AU,DZ,KP,KR,US 



In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE^AM^AT^BA^B^G^R^YX^CH^N^R^UXZ^DE^^DM^A^E^^ES^IGB^D, 
GE,GH,GM,HR,HU,ID,JL,IN,!S,JP,KE,KG,^ 

NO,NZ,OA / PL / PT,RO / RU / SD / SE / SG / SI / SK,SL,TJ / TM,TR,TT\TZ / UA / UG < UZ / VN / YU / ZA / ZW • 
The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1{a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
14 December 2000 (14.12.00) under No. WO 00/75342 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter It has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Gulg^ 
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From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 


To: 

KISHIDA, Masayuki 
Room 424, Marunouchi-yaesu Bldg. 
6-2, Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100-0005 


Date of mailing (day/month/year) 
11 July 2000 (11.07.00) 




Applicant's or agent's file reference 
PCTF0001-0 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP00/02785 


International filing date (day/month/year) 
27 April 2000 (27.04.00) 


International publication date (day/month/year) 

Not yet published 


Priority date (day/month/year) 
04 June 1999 (04.06.99) 


Applicant 

NIPPON INSTITUTE FOR BIOLOGICAL SCIENCE et al 



1 . The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk(*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1 (a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date - 



04 June 1999 (04.06.99) 



Priority application No. 



11/158351 



Country or regional Office 
or PCT receiving Office 

JP 



Date of receipt 
of priority document 

26 June 2000 (26.06.00) 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 



TaVeb Akremi 

Telephone No. (41 -22) 338.83.38 



Form PCT/lB/304 (July 1998) 



003402553 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/02785 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C12N15/54, C12N 9/10, A01K67/027 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C12N15/54, C12N 9/10, A01K67/027 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 
WPI, WPI/L, BIOSIS PREVIEWS, CAS ONLINE, GenBank/EMBL/DDBJ/Geneseq 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P. A 



Mizuarai S.et al . , " Integrase-mediated nonviral gene 
transfection with enhanced integration efficiency" 
Journal of Bioscience and Bioengineering (November 1999) 
Vol.88, No. 5, pp. 461-467 

Tanaka S . et al . , "Gene Transfer using Purified Retroviral 
Integrase" Biochem. Biophys. Res. Commun, (1994) Vol. 203, 
No. 3 , pp. 1756-1764 
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* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
U E" earlier documeni but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

**0" documeni referring to an oral disclosure, use, exhibition or oiher 
means 

"P" document published prior to the international filing date but later 
than the priority dale claimed 



"T" later document published after the international filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"V" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the an 
document member of the same patent family 



Date oi (he actual completion of the international search 
01 August, 2000 (01.08.00) 



Date of mailing of the international search report 
12 September, 2000 (12.09 



00) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

l-'acsmiik* No. 



Authorized officer 



Telephone No. 



Form IV'VISA (second sheet) (July l^P) 
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From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



KISHIDA, Masayuki 

Room 424, Marunouchi-yaesu Bldg. 

6-2, Marunouchi 2-chome 

Chiyoda-ku, Tokyo 100-0005 

JAPON 



Date of mailing (day/month/year) 

05 June 2000 (05.06.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
PCTF0001-0 


International application No. 
PCT/JP00/02785 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

NIPPON INSTITUTE FOR BIOLOGICAL SCIENCE (for all designated States except US) 
KATSUMATA, Atsushi et al (for US) 

27 April 2000 (27.04.00) 
04 June 1999 (04.06.99) 



International filing date 

Priority date(s) claimed 

Date of receipt of the record copy 
by the International Bureau 

List of designated Offices 



19 May 2000 (19.05.00) 



AP :GH,GM,KE,LS,MW,SD,SL,SZ,TZ,UG,ZW 
EA :AMy^,BY,KG,KZ,MD,RU/rJ,TM 

EP lAT^E^H^Y^DE^K^ES^I^R^B^RJEJT^U^MCNL^T^SE 
OA iBF^J^CF^CG^CLCM^A^N^GW^ML^R^NE^N^TG 

National lAE^G^AM^AU^BA^B^BG^BR^Y^CH^N^CR^U^^DE^K^DM^DZ^E^S, 

FI^GB^D^E^GH^M^R^HUJDJLJNJSJP^KE^G^K^KR^KZ^C^K^R^S^TXU^LV^MA^MD, 

MG,MK,MN,MW,MX,NO,NZ,PL,PT,RO,RU,SD,SE,SG,S^ 

YU,ZA,ZW 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
[ X | time limits for entry into the national phase 
| | confirmation of precautionary designations 
| X | requirements regarding priority documents 
A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 





Authorized officer: 


The International Bureau of WIPO 




34, chemin des Colombettes 


^hjnjfltjARASHI 


1211 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22)338.83.38 



Form PCT/IB/301 (July 1998) 



003328010 



\ 



jMfc-national application No. 

ANNEX ^pbRM PCT/IB/301 PCT/J POO/02785 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE ^ 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 1 9 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices, tt is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide- Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 



GRand ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997, respectively, and may. therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 



CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 1 5 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 1 6 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 1 6-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the earliest application whose priority is claimed. 



Form PCT/IB/301 (Annex) (July 1998) 
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